1. a list of global hits with scores and protein identifiers, 2. a detailed list where multiple hits of the profile to the same sequence are displayed with indications of the position of the hit, 3. the alignments of each hit to the profile.
After extensive use of HMMER we realized that this output could be greatly improved in two respects:
• Data visualization. It is difficult to see the connections * To whom correspondence should be addressed.
between the different data, although they are obviously linked to sequences (e.g. a protein sequence is linked to its hits, which in turn are linked to their alignments to the profile).
• Subsequent use of the results. A typical use of the HMMER output is the construction of an alignment of the hits considered true positives, which can be re-used by HMMER or by other programs. This can be a quite laborious work if the number of hits is large.
In order to alleviate these two bottlenecks, we have set up a web server called Network Analysis Interface for Linking HMMER results (NAIL) which converts HMMER 2.1.1 text output into HTML, including (i) links between the hits, (ii) external links from the hits to databases, (iii) view of aligned hits, and (iv) retrieval of selected hits. The user provides both the text output of a HMMER search and the HMM model used for the search. The server processes the text output into a HTML output which is split into two frames: the upper one containing global hits and domain hits, and the lower one initially displaying the alignment of each fragment to the profile. In the upper frame, each global hit has a link (indicated with a '+', see Figure 1 ) to the next domain hit in the same frame. Each domain hit has a '+' link to the next domain hit in the same sequence (or to the global hit if there is none left) and a '?' link which triggers the display of the corresponding alignment in the lower frame. At the right of each hit line there is a 'B' link to the BLAST2 server (Yuan et al., 1997) [for a search of the fragment against several databases using BLAST2, see Altschul et al. (1997) ] and a 'S' link to the SMART server [for identification of protein domains in the sequence, Schultz et al. (2000) ], both at EMBL-Heidelberg.
All database identifiers are linked to the corresponding database entry through SRS (Etzold et al., 1996) . If the database identifiers correspond to PDB entries, they are (top) is linked to the list of alignments (bottom). Each hit has a tick box. A selection of checked hits can be retrieved in FASTA format for further use in other programs. Foreground window: HMMalign is used for making an alignment of the hits. This alignment is displayed using MView (Brown et al., 1998). linked to the corresponding FSSP file, offering possibilities for taking advantage of structural information (Holm and Sander, 1996b; Brenner et al., 1998) .
The species of each hit is displayed. A simple colour coding of the species name (yellow eukaryotes, blue prokaryotes, red archaea, white viruses) offers at a glance a view of the family span over the life kingdoms, which can be helpful to spot spurious hits.
Given a selection of hits, other options are readily available at the click of a button, such as getting sequences in FASTA format (with the possibility of manually changing the hit boundaries) or making an alignment, which is displayed with MView (Brown et al., 1998) , and can be obtained in CLUSTAL W (Thompson et al., 1994) format.
In order to get the full functionality of NAIL we recommend the use of the following databases available from EMBL and EBI public ftp servers: SwissProt (Bairoch and Apweiler, 1999 , ftp://ftp.EMBLHeidelberg.de/EMBL-EBI/databases/swissprot/swiss), non-redundant database (Gish, 1992 , ftp://ftp.EMBLHeidelberg.DE/EMBL-EBI/databases/nrdb/nrdb) and a smaller version of the previous non-redundant database where sequences with more than 90% of similarity are joined under the same entry (Holm and Sander, 1998 , ftp://ftp.ebi.ac.uk/pub/databases/nrdb90/nrdb90.gz).
The HTML data is deleted periodically but the generation of the web pages is instantaneous. Therefore, we recommend keeping the HMMER output file and using the server rather than linking to the corresponding HTML files.
The NAIL code was written in Perl making extensive use of Steven Brenners Perl cgi libraries (Brenner, 1998) .
